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— 'JX^JQi: LT F FT (Fast Fourier Transform : 
*<?)X^y r-/u3fca**«). ffflfbfco*'*? ViVim. 

tic fc twit •t&nwmmwm^ km^t 
a. 

T«£3*i4t5£y -y rm^mzx -?xm aiHriii 
x-hh i t Sr^at-rsis*ii i ftM<o«$ii» 

[ MSB 3 ] ttKStJHfiS^gNi,. file/ -y ? 
ia»*¥SCJ: 05aW4i i: t&ff** 1 ft: 

-SLfctStcli, 15Kft:*o;^y Wl^gi-eoJij 
m^'-aL^^i: * ttt. 7ccofiiey y 7 4"iMH&iScft: 

H;wfs*KWi6-f iffljsaso o jcofriey y ? 4"i> 

ftft:. MiSBfJt^y-y^+'t^aaSftifcttl.^? 

« 3 ftifeigiort^siiifflsijepft-^xaa^^xA . 

ieMS»i*giEB£ilg;i&fc#ft:teJ5r£<Ifc t&ZbZ® 

mtt mm. 3 (ciett<o^«Kwnffl«i«<t'9J!&a 



[«MH»Btt=SrttW3 
[000 13 

foh. 

[00023 

[ mmwj j . rt«HiswT»£ $ y -y 7 ft-^ 

[00 03 3 itifclWii'tSjfefTatSXtti: Ltd, ft 
BPP5 - 2 6 7 2 1 «flrgS2 6 1 2 3 6 5^£ 

$ft:T§i!^£ii£k^#»&itT^&. B?P&<Di<0T 

izmimmmr&mR^x y t ^+^««3Rt e 
^mx-mmism^mfiWck^ij^m^x s-y?pt 

fethb LX^h, 
[00043 

[mttwmi£obi-&mM) bz.b#, m-cn, 

mtf-ftlX^b b J ••/ ^flS&TKWI^-S t V^ 3 
[ 0 0 0 5 3 ^#Tfi, / >y ^+*flSjft»<0ifi« 

'mz*&btmmnmimmmzm&mmmvT 
-?-rx^<7)^ftia^<y-yyfi^<7)7c#$* i iEfii 

[0006 3 ^CT% C^HHti^ST^^IS^-r 

^TObfti^JE Lfc y y y +'C^»3Rfc:»^ < J^^iaw 

[0007 3 

W«*!!ffl^^jUk:J:ixHr, y •y?^tU#at'^ffi$ 
ixh y y y fi^^^^^flxa^a-cm^EHco^ 
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CA/D3QRSfifcA/DS8ltf[Srfflv^7-!;xSHi: 

[0008] m^2<r>mmmm®mm>)misXT- 

* / y y <i^*JBK*tl6 LT 4 -> T v ^ft <0T*» 

[ooo9] msm3<?>m.®Mm\wm^mi'ZT 

ttlfcLX/'v? *>mmil£?!t>Vi * o T n S # . ZCO 

y y y *m%mtmm<ommvmco%it*?mm%. 

hz l X met h ^Ilgtt* 5 * h fcfc . iMW®l# Sfc: 
•y y J: & J9l&fti)Hr&£fc: J; ix(±\ ptyBMA 

[0010] l9$«4c7)rt^<lllfflSiJffllfl^3iaa^Xr 

Atii . sawa^atc <t o y y ? +*&«»R**trjS 

\zih^M\<rmz^ mm. ±^y^ xcommz^f) 
m^®mmr$mtitM<n®mE.m<7)mmzttmi 

T ft*<ax^y b )\mS.im t>tlXh. 7t<7)/ y7 
9, /4Xiz&9Zh&zb%<. fthtitzmzKc/'y 

?*bffiimtzx&ffimMVT&&tz£tiif. www 

[0011] IS^Ji5^«^Mffl0Jffll^«ia^XT 

lEffltf) y -y y +'&H8Hto&» f> tttl^JIWdRCtte L T ft 
%<nx^ Yi\&Wmt>KX t> . 7t<7) y <y y 4>'I>JU& 

y-fX(ciwiSft* < ii:4<. tf^^eff^y-yy* 
[0012] n«JS6wi*jfii««awffl©jfflifi^«iaxXT 

*mz X * Wc J: -5 T !SK $ A\ / y y <tM>J3» 



£M*V-yy4M>m&i:$ft.i>. ifUcfc 1 ). y-yy 

4Mi«ffl»»a<**. m%i&m®mzi&izzb% 

< mm. b $ ill fc*> » ffl <? *v© 1 T V vc 

t. *;ft.K:J:4f«#ft/NBi:Sfu tt&fifcfifcfcy 

[00 13] 

[ o o 1 4 ] ii i &*w%w$m<^w^%w\izfi> 

frhftmmmmmim^wmi'XTMzt5i,f& e c u i 
ow»«t*fro-y^Breib*. *ntt0"]cy)rt 

f?i-#4$ifgi-»# 5^M-# 6*«-C*4. 
[ 0 0 1 5 ] 01 £*Hvt\ HSL&V^MCKIS 

$ii^2-9<7)y'yy-by- , f i , 2 t,zx&$mmz%&.% 
nsy^yft-fsi, S2*«»aj**i, y-yy-fey-f 
l, 2*^<oy-yy«^si, s 2tfftitmmizfttz 

ffltoW&ikMWmtfioimnECU (Electronic Con 
trol \in\t:m z FMm^---yh) 1 OlzAJlZtlh. Ztl 
^y-yyft-tSl. S2Ji. ECU1 Q?]C7)ttmt&7 
4)V9 11,1 2 Sr^LTMPX (Multiplexer : PMit 
US) 13tA^j5<l*. ECU10OfiB*«*XhC 
PU3 0*>^MPX1 3^MPX{JJ«1^*«A*8<14 
ZtX\ MPX1 3tCTy-yyfl-^Sl , S2tfflMt 

t>ix\m.<r>; -y 7®&wmz>a?g%s -y twmww 

WajSni.oiO. 7-f^ll. 125r^Lty y 

y ^*<7)iiCTS=5:y 'f xti&ttfi; -y y ft^ s i , s 2 

§n^<0^M P X 1 3 £T J y imM^ft b 

[00 16] S5t, y •yy&tBJflfi-SI-liAMP (Amplif 
ier:T>-r) 1 4 £tf-LTtt(a£ft&. AMP14(CT 

y y y^ajffl^i^awF f mmta 

COtcthECU 1 0WDSP (Digital Signal Processo 
r) 2 0rttf5MPX2 1*^rLTA/DS8»»2 2fc:A 

*$til>. =SNfc, d«DSP2 0(i:©ao^K- JaS:M 

H|^^CPUfc|5l^>5rtoi:l.fiii[-rit* { T-§l). i 

y^fi-t^s^StJEtt D S P 2 0 1*1^ 

MPX2 1 ZftLX A/D%ffl%2 2t,ZAJlZtlX^ 

[0017] ±a$cOct ^ Kra«S3futeS«flPMMr 

DSP 2 Ort^>A/D3^i«2 2(CTA/D^§ 
fl. y-yy^aJfflA/D^(l2Sily r '?-COft!!<7)A/D^ 

(it LT RAM 2 3«ttJ&f iEttfHWrttC -eix-eit^ 
^^ixS. y^rfc. ROM2 4rt(c«ajBO#a«HWrD 
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A/D^^2 2^"ffl^^T^I. <> L"C. DSP 2 
Ortc7)«fl[3l!iggi52 5^J:Syv^^ll5JaatCT, FF 
Tjg^^ftlffR^y-y^fiJSS^ DMA (Direct Mem 
ory Access) 2 6 iftLXD S P 2 OmfrbKX h C P 
U3 0fflM£jM£ili>. ?lg[3!&a^2 5*^^ 
- r-EfUft-ftcffi^ A/D^$S§2 2 fcj: S A/D£ 
^Hff^ixS. DMA26{iI/0 (Input/Ou 

tput) #-r-T£>->TtJ:0. ECU 1 0rtO*^.hC 
PU3 0Tii. DSP2 0^<b<7)ai^(itS-^##lM 

*te<£fl^#l I GT~~#6 I GT^ttJA-<y^7x- 

& o 

[ 0 0 1 8 ] i«C. *HSfi<Wt*^>Sl*I«lillf8ffl«»fi 

H2^^^Af-A--h$:#^ Lmeucirat & . 

[0 0 1 9] 02£fcVvC, fllRtf, ft*J»WO#im 
1 TDC (Top Dead Center : ±R&) £$iTT J 

s 1 1 Lznw.cr>mwmtiztih . * lt , m p x® 

mmiZ £ 0 M P X 1 3 TV •/ ? -fe V+rl tfjMlR$fll> 

c i tm p x«#(c J: s y y ?$ajffl<I mr&htih . 

D SP 2 0W«a«H«B2 5*»i»A/DSa««2 2ttB 
5>-^=TRAM23rt<0ie«®tStRAMtt (/y 

[0020] i^y-MsoaMi^fci^y-hK 

ISHi. il^AT DC (After Top Dead Center : ±5E£ 
f£) 15' C A (Crank Angle: 9yV7%) t'Low«> 
£>H i ghfci_b#>). ATDC 6 0° CA-ATDC 
9 0* CAT'H i gh*»<oLowtlLT* { l). Z<T>f- 
MSSWH i ght^rSKSS-ttfi^tMPXl 3# 

hwh i shb^hmsnzx/y^ta^m^A/D 
$c$mm®m&ti\i . *lx. y-MSB**H i % 
hKLowt^ fcosMcaao f f -Ymwmw^ 

[ 0 0 2 1 ] *^OH«S^«^-|ISSffi)t^ 
ECU 1 0rtODSP2 0ttJ»t*y-y^ttiiJ^K-^ 

too 2 2] msizti^x. xf-yy's i o lx-y-h 

Kiaft#tCJ:SA/D^f|2 2^y-hON (*V) 

9* $>rx-$>hfrtfmfezti&. xf^rsio io 

*|g*fr36<«is HP*>, ^'-r-OFF (#7) *w$>ON 



T-yTSl 0 2CWfL. RAM 2 3|*|?)/ y 

A/D^Jgfi(7)IE1g^«<c7)Wk^ll'ff$nS. 

f -yTS 1 0 3fc»frLT* A/DSJ&ffi^Sr^y 

tCXr-yTS 1 04lzW<7lX. y-hOtit^ili. 
ZLX, ^r-yT-S 1 0 5fcSfrU >*- NXIS+fciS 
Jt*A/DS»tf«lRa*3&«BI!ttSfifcOt». Xf7 7 

s i o ucms. 

[00 23 3 ClOX-f y7*S 1 0 1TWU y-hON? 

4 sym^ttof'yrs i o 6 (c^ff l . y-h 

OFFfJ $.y?X't>lfrtfWfcZ1X&. Xf-v7S 1 
±T#4y-h^<0»7i$fc J fir4*T1toT, Xtv 

rs i o 7 \zw^-fh . atvts i o 7-t-(2\ y- h 

O F F t £ iXJt<59*> . Xf7/S 1 08(C^ffL. A/ 
D^mffiOW&^tf&TSft!.. <X(CXf v7S 1 0 9 
O^rrL-C. A/D3QftfitJ:Stta«)FFT«i!HW» 

Ofasawnfif*^*. mzxr vTs 1 1 oc»itl 
XT-yrsio9coFFTmm.mmmzxm 

izm o . WTiaiai^jaawm izmztii . 

[00 24] dtt,Z. dS^T'y^'Sl 0 9(Ci>('M»A 

[00 25] H4(3fe^T. £i*. Xf77S2 0 IT 
RAM2 3WctS^$^cRAMffi<y)Ml/#^Sl>'B i 
tRIBiaatfltfrSfi*. »:^T7 7 0 S2 0 2t^ff 

lt. FFT^||»|g*s•^fl»^* > >JSl»w^'^'7 7^^as: 

[0026] JJCt. 13«Xf77S 1 1 0 tfcttS / 
•y ?¥i|S<50Ma#II?r^-tll5at/ll6^7n-f-^- 

loy -y ^ W»JB»«Ott«KIWS!*jp-fKWBlT* 
^Jt. m8iimHf. 1 kHz-l 0kHzh-fl> 

[00 27] H5{C*JV>T, Xf"-yrS3 0 1TWIS 
feZtlX^&S •y9<¥MgL%U&f m®<7) ( fO +A 

W«dRfiLk$ii*. ^{C^T-yrS30 2t»fft 
T, fk j&9FFTiggffi#MAXLi!i: Jfcfc 

Xr yrS3 0 3t^ffLT, jqiHKfk ft>6JK£Mtt 
ft (*'hffliHft) Ak *HenMS:fk *<J8KS*i 

4. CI^T. Af >Ak T»*. -tLT, ^T77S3 
0 4(C»ffL, Xr-y7-S3 0 3TS«r$n^jSftf 
k^FF TmnffitXT y T S 3 0 2 T»«S M 
AXLm£MZX^&frffWfe2ti&. Xr y7S3 0 
4tf5¥Hig*ff* s jfei. HP*., 77S 3 0 3TMfr$ 
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flfcJSWftfk &.<Q F F TittJJffi*^ £. T^OM A X L fit 
ZMtX^htZMiXT 7 7°S30 5fc»ffl,. CO 

t £ <9/u&& f k .so f f rmnmm a x Lit str 

Siti>. <XKXf-«yrS3 0 6fc:»fTUT, COt^O 

[ 0 0 2 8 ] y 7' S 3 0 4 0ffl£*tt*<jS£ 

-t^\ BP*>. Xf 7 7"S30 3TJBKS*lrt:ES»fk 

jS^F FTjR»tt**^*-COMAXL«JaT"C*4 1 # 
CtiX f 7 7* S 3 0 5 T 7 7* S 3 0 6 #X * 7 7° 

4-^-C'<OMAXLfflS^fo)g«|!cfmLS-3!«rL 
3rV\J:3fc$*i*. J>:t^>yrS3 0 7t:»ffLT, 
Xf'/rs 3 0 3 TiefrS*lfcJS«R f k riV •/ ? 
fflttRf 0 ( f 0 - A f ) jSO«»ftfct?U*a> 

£itS„Xf7 7°S307 <0W£ftff *»fiR4-fr 
■f. BP*>, Xr?7S3 0 3T3W3ft*:Jai»Rf k # 
(fO -Af ) &(DjSM!8l£.mL<%:Vb$M*Ar-'v 

r s 3 o 3 cm o . Rttcojaa* 4 ^ §ixs. 

[0029] -?• LT. Xf7/S307«fi|gM« 
4, BP*>, X^7 7S3 0 3t^3hfcffl»»fk # 
( fO -Af ) &0)fflm£.*L<%lbXTv7'S3 

0 8lzWrtl. ZObZnMAXLmtf&kFFTjm 
tMatStlS (07#fl) . ftC^f '/7S3 0 9C 

*Rfa 4: SitS (07«H) . *LT. Xf'x7S3 

1 0 IZWff L . ®®$t. ( f a +« ) £<0F FT«JM# 
Rat$itl> (H7#Ha) . £*>J:3Jcl,T. ( f 0 + 

a f ) jstoffl»a»*»fe ( f o — a f > &commm x-z 

Wtifflb UcbZcofckF FTrggfifM aifiStob 
it. ZcofkXFFTMMmMaVbZcofflifcgttfTEMcr) 

y 7 ? f a frh m%®wffi. a tnmnizm 

mt (fa +«) a;fcl«FFTiSlRamf, 
it 2>. 

[00 30] 05fcgK06fc:fcVvC, Xf77 
S 4 0 1 L . Il^y y 7 tNUSiHR f a Oft* 
F FTSI^fiMa^rtfS^SitJtflSfflK 1 * ji^T 
^S^fJ^Sitl). Xf'/7S4 0 1 0«5£&fr#f£ 
4-tt-f, IP*>, JBlOy 7?«t»iWB«»fa Oft*FF 
TS«flMa**ffK«[K lUTFfc'h$< . 08 ( a ) K 

3 &MGU;:J>6 t § Kiixf- -y 7*s 4 0 2 ic^ff 

[ 0 0 3 1 ] 7 7" S 4 0 1 OWgftttjMS 

4, BP*>, IEfflW/7^4"i:^»3Sfa Oft*FFTf£ 
gfilM a K 1 1 jtti *S V S (Ctt^ f v r s 
4 0 3 C^ff I . IE$<7) y 7 7 +'C^*a f a Oft* F 
FT«jr«Ma*»i!>ja»» ( f a +« ) £OFFT7ff3f 

X^lfrfimfeZilt. ZT-/7S4 0 3 Offi£&fr*< 
J&fc* EP*>. IE»0yy fa ^FFT 

j8UfitMatfJi]&& ( fa +a) j£<7)F FTiglRa 



Cfl5gfifK2£flDgl*:fifJ:9*#C 08 (b) 
•f J; 3 frraffiCfcS t * fctexr 7 7-S 4 0 4 (SBfff 

U y7^^t^$it*;U-ry5rl?7-fl». 

[0032] — 77" S 4 0 3c0f]^fF* 5 fiit4 

BP*-, jEa^y-y^+'t^aakfa Oft*FFT 

SflWMa*»/5>]||iHft ( fa +a ) jS^FFTflW«R 
a L£fit«£fitK 2 fclTC** 1 S UtXf 7 

a <7)ft*F FT«ffl[fiMa3&»^HfflR (fa +a ) j&tf) 
F FTjJWttRaSrjSWU^tt^WRJlStlfeflje* 
K3«:tt^rv^*>*«n3gS<t6. ZZX\ fl£iiK3 
tt J PKiaK2J:")'h$ ! Sr*i:-f6. x T 77-S4 0 5O 
^J^^* ? R)t4. BU*>. lEM^y 7^>K,»fflJja»fa tf) 
ft^F F TimUM a *<^^R ( f a + « ) &<7i F F T 

?H^«Ra«iJ^fIK3 5rJPKt-tfflctO^^<, 08 
(c) iZ^-fXoKcmmzfo&b ^t(iXT77'S4 0 

4. XT7rS4 0 5<50W^fr*%4^. BP 
jBfl«y«y^4"t»fflaaRfa Oft^ F F TlggffiM 
a ( f a + a ) jft£> F F T«S:fi R a (Cfl^ffl 

2t^tfL. y 7?&Lt¥'i£$ft#^-T>'£*rr-f 

[ 0 0 3 3 ] ^COJ; 5 C, *^Sfif?iJco««Mffl$iJffl)ft 

l, S2®.mmiti-f miz&zb ix cds>v? 

•fey-ti, 2t, y^^tyti, 2t1^aJSiti>y 7 

?ws 1 , s2«»*>4>BfjgKia'c»4y-Maart 

k. Btfie^^HXa^STKiitit^^AW^^'f S 

ff)7-yx%&b LX F FTTJU3V X£.&R^Xffl%. 

jfifiS ( f 0 -Af ) - ( f 0 + A f ) fcfcftfcfetoO* 
^h/I^S«Ma**ft, ikTC<7)X^^h;P%SMa*< 

fi^ftfeMiaaRfa *»^ursea«» (+a> ^tstn^ 

JS^m (fa + «) tCtJ»t6^^h;HftKRa^*«> 
h E C U 1 0 KTi»S3*i68W«Sl¥«fc . Mil 

[00 34] LtlffiX. y y^-fey-tl, 2T-^tti§ 
tl«/<y^A#Sl, S2Wg4»<9y-hEIBIrtO«)B 
^TXiitfl, A/D^M§2 2tCTm^^^S>'7'« 

KA/D£&3itJtA/D$&ffi£fflV*ECUl 0|*|CD 
DSP2 0CT7- l JX^fc LTF FTT/l'^f XA 

(fO - A f ) — ( f 0 +Af) ttjttsa^wx^^ 

hVl^MaRtf**>ffl«»f a . ifc. ffl^K ( fa 



» 



« 



»*>Sfl:*i»* Rft £ «t -j T SHtt !» TTIfitt^* * *» . 
y?74"MS*Rf 0 ^M^^fcttSg^cox^^ h>l> 
5SUtMaftV*^)ffl«ftf a . JHj£m ( fa + 
or) KfcttSX^h/l^jERa^rt^nSitT', 
tnhcom- (Ma-Ra) 7 7 yfl^)*i 

¥l£TI>.rfc#T*il.. 

[ o o 3 5 1 ifc . *nt(g<fij^«taMffl$ij»ft^^a 

fO li-^i^ioTV^weibS. Zcryfctb. Sv7* 

fO «- ( fa XN+fO XM) / 

-Toy v^W'ffladRfO O^BWltcJ:'), IHiS&O 
8^fflrtt%*fci:*&fry 4 XWRiB LT fc*tf>y 

4 xtawsnTKig^jga*<oi(^ii*yc> < -fit 
& f a tffflm$w®m&mfr mniztw^oiz 

Til). .TWO-*?. H6<DX7--yTS4 0 1 lilK^S 

[0039]£*>J:3fc. *3^Ort%MRIJ8Si|0Pffi 
fWWfAli> ECUl 0tT3ii£$itl>8&£UtiUI 
*R*V >y 74"W3&I$f 0 SrWcJ: OJHW* <»<0 

■f S 1 , S 2 uggfcJtJE LT y •/ y 4"C^»» f 0 tfp 

h . -r OTt* , y y y f o WJA xizm 

WSttJB* jEWteflfc*-* £ t * { T'i l> . 
[ 0 0 4 0 ] iMc » ±.T&<r)%MMoM 3 coxr -y T S 1 

i o ttjtti. y y y w^^s^iirois 2 o^mm** 
•mi o<7)7a-^-hicm^xm B Mth. 

01 0OXTy7'S6 0 l~X.r-y7*S 6 0 7ti, 
5 (JDX-f •/ 7* S 3 0 1 ~X f -y 7' S 3 0 7 KlftJE L 

[004 1] HI Ofcfcwc, y.-f'yrS6 0 7<7)f<Jg 
^ftfr'l&i. HD*>, ^f"y7*S6 0 3T5SW«»*UtJ3jft 
Rfk j&MfO - Af )jS^«^L<^l>tXf 
•yTS 6 0 8tC»tff4. Xf '/7S6 0 8LBtli. 

±a>c7j ( f o +a f ) jSajnwk*>6 ( f o - a f ) js 
(fo +Af2 ) fijnmmLfrt) (fo -Af2 ) an 
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l*l««W<OWE«!B*iEl|fi: ! P fe* h Z b * { ?i l> . 

[0036 J ±^cO^MM«Oia3<7)Xf 7/S 1 

i o y y y f J^«ojaa¥iiom 1 ^^wi^jn 

9<7>X.-f y7"S5 0 1^77755 1 Oti, _Li$?)[I 
5OX.T y7'S3 0 l~XT y7*S3 1 Ofc*tJELT^ 
*Wtt^**»-f 6. H9«0fflSfcttV* 

[0037] H9Kt5^r, XT'y 7*S 5 1 lTtt, I 
^COy-yy+C^Ulfa . y-y ^+iC'ffl«»fO . J6 

»n, M*>4>aiii«)jgaa8[<o«jsR«ii*sjE-r4)t»« 
y-y y*^«fo *^ ( i ) t,zxwtfizti&. z 

ZX\ N, M^OOg&tf 4. 
[00383 
[»1 3 

+ M) • • • ( 1 ) 

S. 

[00423 flP*>. Xr 'y7'S608T(i. "ftblkfcZ 
ilX^hJ •yy*'^Jf«fO j£$<7) ( fO + Af2 ) 
£<9jgj£iSr:a { f k COjg^f k 

»fnHt SitS. Rt^f'y 7*S 60 9t^ffUT, f 
k ^FFTil®:fflA<MAXHiii:Sitl>. i^tX-f-y 
7-S6 1 OCWU, Jij&iStf k *»4,B^S«3» 
>N«»R> Ak TiWSitjgjgitf k jWMtSfift. Z 
ZX\ Af 2 >Ak T'S)!.. *Lt\ Xf77S6 1 1 
t#fifL. Xr-y 7*S 6 1 OTKWSitfcffljSaftf k A 
(?) F F TStgffia*X r -y 7" S 6 0 9 t'lS^ $ ilfc M A X 
Hfi£jB*T^Sj&»j&fipJ£3it*. Xf-y7°S6 1 

iptefttt^sKi. bii». yx'y7'S6 1 orjMfsnfc 

JSftRfk ^FFT?lSrffl^*T'COMAXH<i^S 
i-CV^ifc iWiXf-y 7*S6 1 2t,zW<Tl. CcOti 
O^j^Cf k ^FFT«»fl*iMAXHffitg|iT§it 

h. mzxT-vrse 1 3icfiffLt, dotio^* 

[00433 Xr-y 7'S 6 1 1 OWjeftffoMSi 
^■f, fiP*>. y.-f-y7'S6 1 0?3S«3*tt:ffl»ftf k 
,ir<OF FTSJWft&s^iTOMAXHiUaTT** t i 
WiXr-y 7'S 6 1 2SU'y.r-y7*S6 1 3* { X^f 7 7 

$it. ❖i-COMAXHtt»t^*OHjSa*f nHSrJBKU 
=3r^J:dtSitl). tof77S6 1 4^ffLT. 
Xf77S6 1 OT'HffSit^^Cfk *V yy+'D 

ffiwmfo T&m<r> ( fo - Af2 ) anmmmz^b^ 

frtPPlfeZtih. xf77S6i 4 ^W^^^ti-ti- 

■f. HP*>. ^f 77S6 1 0TS*rgitfcffli!8Rf k *< 
(fO -Af2) AOfflWRCffK^^fcSfcrtt^T 1 

•y7'S6 1 OlcMO. H«^JBja*«ttigS*i4. 

[0 044 3 *UT, Xr-y 7*S 6 14WWSftft*«jS 

4. fiP*>, xr-y rs 6 1 Of WBSiifc««3Rf k if 
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(fO -Af2 ) &0)tSimL&9L<%bkX ; f- vTS 
6 15C»tfL, ZT-y7'S6 0 6lZ£im%.®1 nLb 

£*l£>, ^f77*S6 1 5<OW£&ft#jfc£L W*>« f 
mL=f nHT'ftSt ItliXf 7/S6 1 6C^fft. .1 
<7) fc # COM A X L Htfft:*: F F Tfggffi M a fc £*t & . 
mzXTv?S6 17^ffLT, dOfc^cO^ISf 
■LaWESO /7? 4*frHttft fa fc $ *l 4 . 
[0045] XT77S61 5<0Wj£fttt*<jfafc 

tUctex-f y7'S6 1 8tc»fTU fflitfdR f iL t y «y ^ 

f o t <?M&wffimtfwm. f ih t y ? 
frmmi tot coMmcoiiwm&mx't) h tMm% £ 

til. XT77S6 1 80Wj£&ffcMfc4. EP*>, I f 
mL-fO |<|fmH-fO I X'hhb^iZitXT-yT'S 
6 19tc^firL» Z0)t £<OMAXLffl#ft;*:FFT?j| 
»ffiMafc$*lS. fttCXf y7'S6 2 0^f|ffLT, 
C CO £ # <0ji]i£$C f mL#ID&cO y -y y tp>mmt fat 
$*U. 

[0046] Xt 7/S 6 1 8*)?J®fefW(£i 
tf-f . BD*>, I f mL-fO I > I fmH-fO I 
£lZteXT v7S6 2 ItCgffifU CLCOt^cOMAXH 
ffi#&*FFT«gffiMah§*l£>. »:Xf77'S6 
2 2 iC^fr LT , lOfc^cOilftgiCf mHA>'IE«oy 7^ 
4"&EttRfa fc£*U>. -?-tT. Xf77S6 2 3K 
»ffU JS&gfc (fa +«) &DFFTmMWRab 

ztih. z^xoizix. ( fo +Af ) js<o«»a*> 

£> ( f 0 — A f ) ^<OSS«R*-CS«gS«fflt S 
K. dO^^HiOJEftf^-A'^-yri-S (fO + 
Af2 ) jft0ffij£8*>S> (fO - Af2 ) £<Oji»iSC;£ 

"CSrt&aOEHi: L,fcfc&05ft*FFTfcjraMa#*tf> 
£>*l. .TOS^F FTaWfiM aCDfc # OjiiiHfcWESI 
<?)y •y^+'C^Ucfa £; LT3<#>£>*u .KOIE 
MV/y? 4"C^»SR f a 6 J9r50S*8 « *f fflBfufc 
(fa +a ) £fcfct?l>FFT?lgffiRa;W> 

£>*l£. 

[004 7] ^CXT-yrS6 2 4^fi : tT. jEfflO 
y-y^4»^ffl»«fa . y-y ^4"t»«8l«f0 , £8 

n. M^^«0<offlaaRo«isss5ffl?&isffir6fctt<oy 

•y^«t"t»ffl«SRf 0 tfJb* ( 1 ) KTJBWSft*. CIO 

y 7 y 4"C«Aiaaft f o o¥S«sat x o . ffltt&ottss 
isfflrt ffc fry 4 x**3ttb LT t *<oy -r x 

£&«$*iT&|I10E!!^co8?5i5&H***£ < -fftfr^ 

a tfffimi.<7)ft.m&mfri>7'\-ti& z t eofr^j; 3 {ct-# 

6. .ICOcO*>, 06cOXr-yrS4O 1 CT§C0*!UI#<|5] 

mizmnzti. y-yy^f&£o#*aw$ft» 
[ 0 0 4 8 ] z<?>£ 0 iz, *$mmcoftimm®wm 

*HH«Wtt. ECUl0fcTarj£3ix*iWtt8! 



#a**y y y +'t«H»« f 0 fc^tssflraawsiBirr 
ffd^Kra ( f 0 -Af )~<fo +Af > tzcom 

SBH£*/Ufl£v*8t56Kia (fO-Af2 ) ~ ( f 0 
+ Af2 ) fcfctftJgU *tl?i\<7)®m\ZmzhVl& 
*cOX^y h/WSSKMAXL. MAXHt^iE^ffltt 
ftfiL. f ntttf-aUfcfcStcM:, ft^cOX^y h/Ufti 
«Mafc*0««aSS«r^fry«y^4"MSa8[fa t L 

MMAXL, MAXHK*tJ&tSjgj&g[f nL, fnH*< 

-RLfrir^#fctt, 7coy-/^4"C»fflad»fo tan 
jaaaRSrfrfcfry-s'^+'t'fflijaRfa t-f&t&K, 

fcfry •y?«W>J3SRf a tfctt^x^y h;P5SKMa 
[0049] -5^, y-y^W'WaaSfO Sr-g-OiS^ 

bx\ s vtwm&pnmK.XhimmmK.* ±$ 

frv^vlttfr^. ZtlizX*). JAXlZ&WZtLhZb 

fr<. »fe*ife«W:fry-^+it»«IiaKfa tcisja* 

mm&%i,zijxtf. mm&<r>mmmt:im.izm%. 

•flZbtfX'Zl. 

[0050] mz, ±.i£<7)mtm<7)m3CDZT<y7'S 1 . 
1 OtztstfhS y?mfe<r>W£&m%i3cr>$zBM£* 

■fmi icoyv-Tv-hizm^xwm-i. 
mt, (fo +Af ) /s<oHaa*3&»fe (fo -Af ) & 

(fo + Af2 ) tiunmaifrfi (fo - Af2 ) An 
ffimitx-cotiimsmzmfei. zomitmz <fo 

+ a f 2 ) ti&mmfrh ( f 0 + a f ) ^niHKi 

X\ ( f 0 +A f ) ^0^8dBC*><c> ( f 0 - Af)^ 

«isaft*-c, ( f 0 - a f > ^<ojwwr*>j5> < f 0 - a 
•y^+'twadRfa t-?-<^FFT)ia:fflSra[ai-ri>ttfo 

[00 5 1 ] 01 HcfcWC. i-T, Xf77S70 1 

xii . ^y>tg^$ tix m y -y y ^wam 1 0 ig^co 

(fO +Af2 ) ti&mmtf f k 4:5*1, 

n&Rfk ^&stf mbZixh. mz*T-yy'S7 0 

21/ZWnLX. fk ^<7)FFT>15»ffi*>'MAXNffli:§ 

<«/h«I«dR) Ak *^5*l^^Stf k 
aWa»rS*i4. ^CT\ Af2 >Ak fUT, 
yr-y7 , S7 0 4t^fi : L. X-f-yTS 7 0 3T®R$ 
*l^JSiSf!{ f k .60) F F TjggffitfX-f y TS 7 0 2*C 
^S*X3tMAXNffl^^TV^*^fl^$*Ll.. X 
r-yTS7 04<0^^fr*<^ BP*>. Xf yrSl 
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0 3?35«S*ifcJJI*»fk ^FFTjRJtflW^iT 
(DM A X Nffl£S;cT ^5 k # KfcWr y 7*S 7 0 5 tiZ 

wni. zotz cnmmm f k .gco f f tjiwha^ m a 

XNfikJSBrSilS. tof77S7 0 6(^^1 
T, C^k*<o«a«f k aWifcfmNkSfrSftS. 
[0052] *T-y7*S 7 0 4 <y)¥<J5^tt#j£4 
-tf-f. BP*>. XT77S7 0 3T'£#r$ft£^«fk 
jS<0 F F TiMM*** * TO M A X N ffiOTT'J) 4 k S 
WiXr y7"S7 0 5&tAXry7*S7 0 6* s XJf 77 
£fu ^it'OMAXNIia^^aScf mN5-j5frL 
$rv*J:3fc:Sft.*. <X(cXr-y7*S7 0 7t^fi : L.'C. 
Xf77S703 "CjeffiSflfcEftR t\1tJ<»9 
fflWRf 0 iS$<0 ( f 0 + A f ) j£offlS3WcSUv&» 

■r. bp*,, xf7 rs 7 0 3-c5S*rS<ut«aaRfk a< 
(fo +Af ) jknmmsiizmLKz^bztzteAT-v 
ts 7 o 3izwo . mmemmtfimz tih . 

[0 0 5 3] tlX. Xf77S7 0 7«iH^fl : ^ 

(fO +Af ) &cr>m%imzWb<%&l:ZT-y7S7 
08iZ®fi-?&. At-j rS 7 /-y?*^ 

^Stf o ( f o +a f ) jSojaaasa* f k k $ 
a. zcommnfk tfmmmfmLtztih. mz 

XT77S709 fc^ff LT\ f k F F TjSgfttf 
MAXLfit$ii4„ ();l:^f77S7 lOtzffifl 
t. JDi£&f k fr&JffJSfflttR («'N3&iS:) Aktf« 

m§ixis»tfk agsRSfi*. Af >Ak x- 

hh. tlX. Xf77S7 1 lCfffL. Xf77S 
7 1 0 X'WMZtltcffiim f k F F Til^f 
•yTS 7 0 9Tf&5£S*lfcM AXLMiitW,*'*'' 
flg$iXl»„ XT77S7 1 1 ^WfcfcffoMfafc. BP 
*>. Xf77S71 OTSSRStofcfflftRf k £*)FF 
TjWMW*** T'tf>M A X LmtMlX^l k Z UtA 
r-y7-S7 1 2fc»ffU £*>i:Stf>H«Rf k £<9F 
FT*J|[ffl*<MAXLffli:H*r§*l&. Sl:xf77S 
7 13tc#firLT. i<0kJkOJB«3Rfk *tffliHRfii 
kJg#r$ilS. 

[0054] Xf77S711 ^M}©IHW««4 
tf-f. BP*>. Xf77S7 1 0-CJHff3#lfcffl»ftfk 
A^F FTMK<i* 5 4*-C<7)M AX LfIOTt'$)l> k * 
WiXry7*S7 1 2&tf*T-y7'S7 1 3****^7' 
^2T'OMAXLfI2U^<7)Ji]$£fcf vLiJSMl 
=5:v>J:atcSitS. ftlcx-f-yrs 7 1 4t,zWfflX. 
At v r S 7 1 0 ■CKK3*lfc«»» f k *V -y 7 4m> 
JSIi&Sf 0 ififlto ( f 0 — A f ) jftOJIIiHklCVUrt' 
i'WjeSfU.. xf77S7i 4aH£*ftMft&<& 
■f. BP*>, At -yTS 7 1 0TS*rSiU:ffl»Rf k 0* 

(fO - Af ) ^tf0jg^mt#L<=5rOi#WiXr-y 
7-S7 1 0fcR9, R«tf>«Sa«**iES*i*. 

[0055] -flT. Xr-y7*S7140fj^fr*«« 



4, HP*>, ^f /7S 7 1 0rSS«$*lfcfflttftf k «< 
( f 0 —A f ) }H<?>®mtlzWl<%&bAT-yTS7 
1 5lzW€-f&. XT77S7 1 5-CI4. y •yf'P'bm 

iSficfO iS«<0 ( fO - Af ) ^«>JKkft«(fk k$ 

i^jnadRfk * { ^stfmHk$iti). mz 

At y 7"S 7 1 6 Kl^fi 1 UT . f k F F TrfSgffitf 
MAXHIikStL^. ftK^r-y 7"S7 1 7 izWfil 

X. JMtfk *>t>f9r£JSIi*f* < «t/MQadft ) Ak#$ 

*$*ua*ftfk *<5s«fsns. * ix. ^t77S7 

1 SfcfWrU Xf77S71 7 TXMZtifcm&f 
k jSOF FT}!g<I#vXT 77S 7 1 6T1ftjeSn3tM 
AXHfflfcjtti-O^J&'tfflSSft.i. ^T77S7 1 
8<0WJg*frjMRA. EDt>. Xf77S7 1 7t'Sfr$ 

fifcfflaas f k f f Ttmm^t x-omax urn 

ZMlX^&t ZlZltAT-y 7"S 7 1 9t,zWrfl. ZCD 
k * omm®. f k *0 F F Tr^fflA^M A X H jg k Hfr 
Ztll. mZATvTS7 2 0t,ZWfilX. Z.<F>t$<r> 

[00 56 3 Xfv7S7 1 80flJgftfr*«jR4 
BP*>. ^f77S7 1 7fSeKS*lfcJB»aRfk 

WiXf 77S7 1 9m/AT-y7'S7 20*U^ /7* 

«r^J:ac$ft4. i>:t^T-yrS7 2 HzftfflX. 
xf77S7 1 7TSeK5<x^:Haa*f k 

fflaaftfo ia^o (fo -Af2 ) jsofflaastssuv^ 

frffmfcZtll. Xf77S7 2 1 OWJt*ft*W4Hi- 
■f. BP*>, xf77S7 1 7T3e(lrS<xfefiia3ftf k *i 
(fO - Af2) jAOMi0Kic«L<>Qr^2:«lcUXf 

•yTS 7 1 7{CM0. Pia<03!aa*^3l$ilS„ 
[0057] tlX. AtvTS 7 2 1 W¥d®fttt*»« 

4. BP*>, ^f77S7 1 7TS«rS*ut^«dRfk a6« 
( f 0 -A f 2 ) jS«W8a»fc:9L< kxr-y 7*S 

7 2 2£»frtb. Xf77S7 2 2t(i. ^SfmN 

ky-y^4"M^fO kfiOfflUCDf&ttffi ( I fmN-f 

on. ffliSdftfiLfcy^iK'fflttRfO k^fflso 

^Wtt ( I fmL-fO I ) , ^SISfnHky >y?<K>J3 

iHRfO k<o«lKott«tt ( I f nH-fo I ) coohm 

/hk«r*FFT«[JW<»5fflSa»fiW. fmL, fraH^Mn . 
* 1 10**I^C7)/-y^+;|:^igfSrfa tzti&. mzA 

T77S7 23l,zWfflX. iEM<7);>y?*P&mmLf 
a fc»lB , t l> F F TaWWW***: F F TmttM a k § 
tlh. tlX. At yTS7 2 4 tzWttl. MtiifH ( f 
a +a) jSOFFTiRJICtt^RakSixS. 
[00 58] COiotcL-T, ( f 0 + A f ) jfeOJSft 
( f 0 - A f ) jfi«OHa3R*TSrttS8KHa^ 
^5giEH«t'9Ei6T'^-A-7-y7 v t& (fO + Af2 

) j&nffl&irb ( f 0 - A f 2 ) jS<oSiUdR*T<o 

tJHWffl£3^LT#**FFT8BlttMAXN, M 
AXL, MAXHOlf^SStf mN. fmL. fiHO^*>y-y 



1 



t 
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SWRfa tLT«ttfeil, £<9IBl<07-y7'H>JI]& 
fit f a fcJflM-* F F TMMmtfiB* F F T«W«M a 

a frhmJSmka&ffitvklSimL ( f a + a ) MZ 

[00 59] mzxf -y7-S7 2 5tC^ffLT, IBIcD 
7 y?4*l>Ej£» fa . 7 -y 7 <fM>JMfc f 0 . 5tSfc 

n, M^fe»:iiiora«a<o«eR«iB*ift^6fcttoy 

■y?«M>ffl»Rf 0 #±iS ( 1 ) fcTSBKSfl*. C<0 
7 1 7 *>$>mm f 0 *>¥iW!SSfc A 9 . JU&ffccD&S?! 
®H ft Tfc * fc i ±Z % 7 4 XtflSL £B L T <> * <0 7 -f X 

<to(cT-#i>. ditnAo. iso/* f 

S. I6«Xf7/S4 0 1 »^a*i'|S| 

■^•Ma^xfAii, EcuiocraftKSit6A3(«ffii 

7 -y 7 f 0 t*tr 2Mrr H&SdBff * 

ffoSSSiaa ( f 0 -Af2 ) ~ ( fO + Af2 ) £3 
OOEia ( fO -Af2 ) ~ ( fO -A f ) , (fO- 
Af)~(fO+Af), ( fO +Af ) ~ ( f 0 +A 

f 2 ) wmwu ztiztiomsuzm h&±cDxn 

WP5&KMAXH, MAXL, MAXN tftffi-f 
IScfmH, fmL, fmNOd*>, 7C?)7-y7<K^]i£ifcf 0 

fcifiv>ffltHR* «f3t!fi:y -y 7 4"C>ffl»dR f a £ 1 5 1 * 

K. »r*:&7-y74M>Ji]j£&fa (CfcttS^^ h/l^ 

[006 1] o^O. y-y?^&ffl»»fO Sr^tfiSff 
T^MffiSrff ^ SSHIXISia* 3 ivt 8}£3iiT 

m.?hZ\btfX'*h. 

[0062] mz, ±M<nmMWM3<7)Xr- v7S 1 
1 0 Kfc ft* 7 y 7 ^^jag^liom 4 £ 
tHl 2 07o-f-*-l» vctt^*. 
01 2cO7.x-y7 , S80 l-Xf--y7'S8 1 Oti. ±i$ 
O0 5 OXt 7 7*3 3 0 1 Ofcfrfjfcl, 

fcttwr, ±&cO06<9©I#||fi : £il.l>. 
[0063] 111 2fcfcWt\ ?7S 8 1 lT'ii, 
jEa^yv^«t"C»SJ*ftfa , ^0O7 y 7 4"Wili£iS: 
fO , URN. MA^ft(I]Ojii&ifcO$S}?ieH£tS£1- 



a8Koaa«Hrt?fc*fc*** &74 x^siaj i/ct 

[0064 ]&£7xT 7 7*S 812^^1,?. A/y 
+^iH»f0 36^AiBg$nfc^iaRfl . f2cO$e 
HrttJ>S*^fJ^§fLl>. Xr-y 7'S8 1 2^fJ^ 
fr^fltiHi^*. BP*>. f 1 <f0 <f 2 

L^^t§t(iXr-y7'S8 1 3(£9fTL. 
titxftmtfJ -y ? 4"L^»a f 0 fcSit!>. ^rfc. x 
T7rS8 1 3(Ci>tti»Bfrgii$:Xx-y7°S8 1 1 tCA 

7"S 4 0 1 JjWW)jl!Sl36«H«JcSifif 7 -y 7C7)^ 

[0065] COJ: 3 fc, *^m««Bgffl$iJffllfi 
^JI^XrAti. ECUl 0(crii«$fLSrimMii 

-y ? +'C>J^^I!t f 0 fc*tf*¥Sfc i 
$fi9f 1 ~f2 £t&«\ 7 -y ? +^ffliSdR f 0 c)S#t 
t A hWzKJ y ^ 4*^MildRieQSKtt«eH f 1 - f 

7 y 7 4"C«^« f 0 (irtMMcoaiK«®co^b^ 

B«Wkt: A oTSEiWiirtttt^ftSfcWWc j: ~>x 

-m^ilh t>K 7 y 7 (f><frjaKft f 0 36«^ft»^S*lfe 
leRSSKHf 1 2 5rSxl»i:#Wi, Eff^ffl*V 
•y74"l>E$&S:fO fcSftS. CixtCkO. 7-y74"D 

fa KA6fliaa»]iwfiSjii{cj:*ittr. rt 

V\ <X(C. ±^cOHtS^J<7)ia3<7)XT y7'S 1 1 Ofcfe 
It* 7 y 7 H^<?)«!a#lf <?5S 5 tf«8Bff|*Srf0 1 3 
c7)7D-f-v-h^-c?^TlK B J-r-?>. ^r*3» 01 3c7) 
XT7 7*S9 0 l-Xf77'S9 1 Oli. ±.WM5ff) 
Xf77S3 0 -y7'S3 1 Ot^JELTV^yi 

X. ±j&cr>m6cr>imtf&?fZtll. 
[0066] 01 3l,Zi5^X. At v7'S9 1 lt'Ji, 
E«07 y 7 >t"MM f a . ^<DJ y 7 4"ll>l5^f!C 

fo . jtftN, Mfrb&®coftm&co®mEimim.-t 

htz^xny •y74"C-^*mf o if±& ( i ) izxm%\2 

tih. zf>sv?*&masito co^wzizx*). m 
zns4Xiz&®zi\x<x®mm!L<r>mm®mtfjz$ 

<-m%\,->£oi l zx'Z&. ztiizi.*). Tm<r>;»j9*? 



I 
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[00 67] ^zXr vrS9 1 2t,zWrtlX. J -j? 

•f, apt., fi ssfo ky»^WfJBiaitfo 

tldiXf77-S9 1 3tC»ffL. HiSdRf 1 y 

•/rS9 12<OW®ftft*«flcA. BP*>. fl <f0 bJ 
•y^4"WWHRfO #*S^fc£'fcUiX-f yrS9 14 

»f 2 iM>$^*>a«PlJ£$*l*. XT77S9 1 4<9 
WJ^fWriaW-f. HP*>. fO Sf2 ts-vt^bm 
«Rf 0 #:fc&Hi:*fctt.XTy7S9 1 5fc8ffU 

jwtf2 **y-y^+^aaftfo tsfuy-Fjaiss 

fl*. Xf y7S9 1 40fJ^##fiJc4, BP 
*>. fO <f2 tJv9*fcWmiO tf'bZ^bZlZ 

f 20KBl*Kc<b*i: LtXf77*S9 1 5#*X* »/7 

[00 68] rcDcO*>, 06«9Xt77 , S4 0 l^O 

«HW*Pi«fcigfT $n . y y y vti&^mtwe. s 

[0069]i«J:3C, *^fi«JOI*lMTOSi|fflIft 
•§-Xn,av-xfA{±, ECUiotrarBE*<t6iB»:«H 
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